Historic, Archive Document 


Do not assume content reflects current 
scientific knowledge, policies, or practices. 


vs ne if Rpt 


ReBICULTU TRAL NOTES 


st ae ‘ED BY 


PORTO RICO AGRISUIT Wee EXPCRIMENT STATION, MAYAGUEZ 
OFFICE OF FARM MANAGEME =NT, POOR AL BUILDING, SAN JUAN 


I ate eee he a wre i oy ws win pn ms 1 Stes oes cs ms 
ONGer. Pape 1, rivray oli Sari Juan, Porto Rico, September 15th, 1924. 


MALARIA AND THE CULTIVATION OF THE SOIL 


c 
By Walter C. Earie, hoa. M.D. 
International Health Board, Rockefeller Foundation. 

Malaria is often associated with the develonment of the resources of certain 
eountries, and as it is at times particularly associated with the agricultural and ru- 
ral development of a country, some considerations of the reasons for this relationship 
Should be of interest to residents of Porto Pico. 

To thorouchl malaria must 

L oroughly understand the relationship, certain facts concerning malaria mus 
first be considered. It is well known that there is only one way in which malaria is 
transmitted, that is, thru the bite of a mosquito wiich has at least ten days to two 


The 


Weeks previously become infected thru sucking blood from a person with malaria. 
germ that causes malaria lives only in the blood and internal organs of human beings 
and within the body of the mosquito, and since the blood vessels naturally have no out- 
ist, the only method of transmission from one person to another is by extraction of 
blood from an infected person and injection of the parasites directly into the blood ai 
a healthy person. This transfer can be done experimentally with a syringe but 
ture is only done by means of the mosquito. The ten days or two weeks between bites 

is necessary for the development of the parasite within the body of the mosquito where- 
by the wion of .a male and female parasite results in the production of a large number 
Oi very small active parasites. These travel to the biting organ of the mosquito to be 
ready to be injected into the blood of the person that is bitten. 

It 1s also probably quite well known that there are numerous rieties of mosqui- 
toes but that one variety only, the so-called Anopheles, is Hs of transmitting the 
disease. The parasite is apparently unable to develop in the bodies of the other mos- 

“quitoes. As far as talaria is “concerned, the rer ore we are only “interested-in-this- 
one variety of mosquito and it is obvious that malaria can only exist to any extent 
where anopheles mosquitoes are found. Anything that tends to cestroy these mosquitoes 
will.also tend to exterminate malaria. Further, all mosquitoes develop from eggs to 
larvae, then pupae, and finally to the adult mosquito. The entire larval and pupal 
stages, lasting 8-10 days, are passed in water. Simply stated, without standing water 
there can not be adult mosquitoes, and without mosquitoes there cannot be malaria. Put 


the anopheles mosquito does not develop Lie all places that water is found. In contras 


4 


to the ordinary house mosquito pest, the Stegomyia, the anopheles of Porto Rico do not 
develop to any great extent in artificial containers such as barrels, tin cans, cistern: 


latrines, etc. Destruction of such water deposists will remove to a great extent the 
mosquito pest but not malaria. Anopheles seem to thrive best in open natural or arti- 
ficial water courses which are more or less permanent, such as swamps, certain mangrove 
Swamps, marsh lands, drainage and irrigation ditches with stagnant water, and in cer- 
tain ponds and small lakes. Salt water is no hindrance and in fact at times it seens 
to favor breeding. Perfectly clean ditches with flowing water and no floating plants 
or algae do not breed mosquitoes in appreciable numbers nor do large bodies of water az 
rivers or kes even with considerable vegétation if the wind produces many waves or i 
Numerous small fish are present. Jt is noteworthy also that these mosquitoes can fly 
as far as a kilwmeter from their breeding grounds, when such flight is necessary to 
obtain food. With the above facts in mind we can easily understand why certain low we= 
lands are malarious. 

In the development of the extensive tracts of farm lands in the central United 
States numerous such low places were encountered which were breeding these mosquitoes. 
As long as no one came into the region with malaria the mosquitoes did no harm, since 
the mosquitoes can only become infected by biting a person with the malarial parasites 


in the blood. As soon as a case of malaria was brought in from the outs ide, mosquitoes 


Spread the disease to the rest of the people and indirectly caused a creat deal of suf.. 
fering and a large number of deaths. There are still nunerous areas in the South and 
pee: 


est of the United States which have not been developed because of mosquitoes and mala 
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via. Thus the natural conditions of the land with its swamps and small lakes and ri 
ers were favorable for the develonment of the mosquitoes and the entrance of the peo 
some with malaria, into these areas produced conditions which favored the spread of 
the disease. | 

The tendency, however, is for malaria to naturally decrease as agricultural con 
ditions are improved. The farmer, in order to crow better crops must drain off the 
“excess water, and by so doing he a exterminates the mosquitoes and there- 
fore the malaria. It has been known for a long time that drainage of swampy lands 
reduced malaria and also mosquitoes. “+ was not known that draining of marshes re- 
duced malaria because of the extermination of the breeding places of the mosquitoes , 
however, until work of English and Italian investigations at the close of the nine- 
teenth century proved that mosquitoes transmitted malaria. Thus it was that lands 
were drained to improve agricultural conditions and at the same time regions mace 
more healthful. Some of the richest and healthiest places in the United States were 
previously poor and run down because of malaria. 

But the development of new lands does not, unfortunately, always reduce or ex- 
terminate malaria and in fact may increase it. Certain crops can be grown as well or 
better in lands which are still wet or even flooded with water. Rice and sugar cane 
will grow mder these conditions, and especially the former. In the case of the lat- 
ier the ground in certain places is not drained thoroughly, land is thrown up into 
hills where the cane is planted and the water left in ditches in between where the 
anopheles mosquitoes breed. At other times due to lack of funds only parts of swamps 
are drained and, as the mosquitoes can fly considerable distances, tne Bats, 

hich moves in to work the fields already drained soon becomes infected. If the tract 
of land is a large one a town may even be built on the edge of the part still undrain 
ed and with a concentration of population, te transmission of the disease is more 


ts Fets 


ea a) and more rapidly accomplished. These are the conditions that we find when 


C 
velopment does not »nroceed as it should and drainage is only half done. 


iba) the pt gettin of other resources malaria may actually be produced in an 
1 


aréa which otherwise would not have it. I= :illy, wooded sections drainage is-often 


od and there are no mosquitoes until dams are built to furnish power for various 


oO 
Ome Or Malls Or Tor electrie plants, or irrigation. Tne artificial lakes formed 


produce anopheles mosquitoes, and the labor brings in the malarial parasites. Build- 
ing of railroads often dam up small streams; and excavations for rocks or minerals 


B 1 


leave holes in the ground wich becore filled with water and breed MOS QuULtOeS - 
ria results from irrigatiou, 


But the most important of so-called man-made mala 


pas) 


t2at is, the bringing in of water where it was not present or was present in only 
¥ tion when properly done implies 


siall evantities previously. t 
be dry, and that the water shall 


that the ditches shall have running water or shall 
atand about the plants irrigated only a short time. Under these conditions mosquitoes 
do not breed and there is no malaria. Unfortwmately, irrigation systems often are nc. 
perfect and water stands in the ditches between irrigations. Vegetation and algae 
soon cover the edges of the: ditches and ideal conditions are produced for anopheline ! 
breeding. The primary requirement for irrigation, namely good draimage, is not takor: 
into consideration at times and water is poured on to fields without being properly 
taken off. Worse than that is the fact that the vater may be drained from the actua. 
field being irrigated but collected velow in the lower lands not being cultivated. — 
Existing water is thus increased and, therefore the mosquitoes also. Tho amount of mr - 
laria which is actually made by man himself is surprisingly large. 

The history of malaria in Porto Rico in tne light of the above considerations 15 
quite easily understood. In times past there were, probably, large numbers of anoph- 
eles mosquitoes but no malaria. Then Eome one entered the sriand with the malarial 
parasites in his blood and from then on “osquivoes became infected and the disease 
eradually spread throughout the island. It is now round as is well known, mainly in 
the coastal regions, for there is where large amounts of standing water are found, 
That malaria is still a serious probler. is showm by the reports of the Department of 
Health, and by the results of special studies in Salias, Guayama, Barceloneta, Manati 
and Fajardo. Unfortunately for the public health, cane will grow in wet lands where 
water stands in between the rows of caue. Fartial drainage has reduced the water svt- 
ficiently to grow some cane, and has recuced the inos quitoes, but the concentration o: 
population near these situations to supply labor to work the lands has made transmis: 


Do Nt cha 
ite ab 
Cae 


FEL Ret > 


LG ‘ mt 
a tibet (i ok 
PF Pe ee 


No. 7 Page 3. AGRICULTURAL NOTSS.. Septomber 1l5th, 1924 


—— 
- Se ee ee AS ee ee ent eee he en ee meet et me et te Set es ee et me ee et ee ee ee ee ae 


Sion of the disease easier and fewer anopheles mosquitoes are needed. The work has 
only been half done in some parts, therefore, and, as in many other countries, re- 
clnriming has only gone far enough to Hee a bare living and a dangerous one at that. 
With competition becoming keener, and sugar prices lower it will be necessary to grov 
more cane per acre. Evidence scems ay apes that removing of excess water alone wal. 
help to increase crops. This will heip to remove malaria as well. 


Undoubtedly malaria in Porto Rico is not as severe and abundant now as it was 
years ago anda great deal of credit must be given to those in the island who are re- 
Sponsible for the work already done. Lands formerly inhabitable have been reclaimed 
for agricultural purposes and where drainage has been good malaria exists only in 
Stall quantities. It is hoved that these same influences will continue and extend 
the work of efficient reclamation. 


In many places, however, the work of reclamation has not been started and people 
have malaria without getting any crops from the water soaked soil. Reference is made 
particularly to the salt marshes of Porto Rico. In Bullotin No. 4 of the Experiment 
Station of the Sugar Producers' Association of Porto Rico, the subject of the Salt 
Marshes of the North Coast of Porto Rico is dealt with in detail by Dr. F. W. Zerban. 
Between Arecibo and Barceloneta alone lies a tract of land containing some 6000 acres 
which in the main can not be used for anything but pasture land and poor pasture at 
best, or a small yield of cane. The conclusions of the article indicated that proper 
drainage of the land, probably by isneans of dykos and pumps, would produce conditions 
very favorable for the production of cane. The adjacent region is a highly malarious 
oné, as are many others ina similar condition. The main requirement for the conver- 
Sion of these non-productive into productive lands is efficient drainage. This is the 
Same requirement for the climination of mosquitoes and malaria, and with a land short- 
age in Porto Rico there should be no delay in efficiently reo ld amine not only the 
lands for crops but also the health of the people from the ravages of malaria. Re- 
claiming of lands pays, as has been proven in almost cvery cowrtry, but what is also 
being proven is that good health pays cven higher dividends. But in the lands already 
under cultivation a danger has arisen - the main points of meh have already been 
outlined. 


In the cultivation of cane it appears that at times a stage is reached, especial- 
ly when droughts are frequent, when the land becomes so dry that irrigation is needed. 


4 ley 
Mag =) 
No one doubts that irrigation in many places is absolutely necessary but no one can 
deny that at times it is inefficiently done. 


It is because of lack of attention to the proper care of irrigation ditches and 
to the removal of water that there are large numbers of anopheles mosquitoes and a 
large amount of malaria. Unfortunately for the health of the people cane will grow 
with an excess of water, but with the cost of living going up, morc cane will have 
to be produced per acre and with a public becoming educated to the value of good 
health, conditions which undermine health will not be tolerated. It is not only nec- 
essary to make crops grow, but it is necessary to grow as much as possidle and to go 
one step farther and closely follow the rule of "clean ditches and no stagnant water". 
The demand for irrigation is increasing; but further irrigation should be withheld 
until drainage systems are installed so that not only can the irrigation water be 
used to the greatest advantage but that the health of the people may be protected. 
lands only partially reclaimad should be so completely reclaimed that the best crops 
are grown under the most healthful conditions. 


Swampy lands are not only useloss but are dangerous. By thorough drainage they 
can be made to pay big dividends, afford labor and space for an already crowded islainc, 
and the beautiful coast region with its many attractive beaches will be made healthfu... 


The actval working out of the problem is a difficult one and the greatest cooper: - 
tion on the part of all concerned necessary- In gon neress where the matter has been 
brought to the attention of the property owners consid awe interest and cooperation 
has been show, but as the excess water on one's property often comes from the pro- 
perty adjacent it is clear that all must work ee, in Barcoloneta great advances 
have been made, for at one tine the entire region was an impenctrable swamp. A con- 
Siderable portion has been reclaimed and many are desirous of reclaiming the remainde 
But one cannot build a dyke to keep the water from his neighbor's land, and since mos 
quitoes can fly long distances such a dyke would not kcep the malaria off his lands. 
Since the poor and the middle classes as well as the property owners benefit from pro- 
per drainage of lands by improved health and therefore more working days, more pay, 
and more enjoyment out of lifo, and the property owners by increased crops, and the 
government by increased revenues, all anced to se eed ar to the ena that the work 
may be carried forward successfu ay. HENCE a "Conse rable portion of the lands are 
owned by the People of Porto Rico, it is vossible that the Government might well make 
the first step- Provision could easily be made so that the worker himself might buy 
a small piece of the land later on which he night be cducated to raise a few of the 
foods he needs. The least that should ie done in situations where efficient drainago 
is slow and difficult of accomplishment is to prevent people from settling in the 
center of these mosquito infested regions and to remove those already there to the 


more healthy hill sections noarby. 
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